Evaluation of inhibitory activity of casein on proteases in rat intestine.
To investigate the possible use of casein as an adjuvant for oral delivery of peptide drugs, the inhibitory activity of casein on proteases in rat small intestine was examined. Male Sprague-Dawley rats weighing 200-300 g were used as the animal model. The luminal contents of the small-intestinal tract and mucosal subcellular fractions of the small intestine were prepared: the enzymatic activities of trypsin, chymotrypsin, aminopeptidase-B, leucine aminopeptidase, dipeptidylaminopeptidase-IV, cathepsin B, and dipeptidylaminopeptidase-II were determined using a specific substrate for each protease; and the effect of casein on the protease activity was examined. Casein strongly inhibited trypsin and chymotrypsin in the concentration-dependent manner. As to the proteases in the intestinal epithelial cells, casein inhibited an endopeptidase, cathepsin B, but not other exopeptidases. The inhibitory activity was independent of the type of casein. The kinetic analysis characterized the type of inhibition on trypsin and chymotrypsin to be competitive. Casein was shown to have strong inhibitory activity on trypsin and chymotrypsin in the intestinal lumen. Taken into consideration that trypsin and chymotrypsin are endopeptidases, it is suggested that casein has strong inhibitory activity only on endopeptidases.